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of rotation; but in the majority this motion occurs. The hydrogen molecule, for instance, rotates on its axis about five billion times a second ; and in general molecules are regarded as rotating not less than a million times in the thousandth part of a second.
These figures as set down are too minute to convey any sort of idea to the imagination. In order to realize them, however imperfectly, we must resort to an analogy. Supposing the amount of water that can be contained in a small thimble were magnified to the size of the entire earth, the molecules, which we should then be able to see, would appear about the size of footballs. They would be in close proximity to each other, though not normally in actual contact. If the thimble had originally been filled, not with water, but with a gas, such as air, and this quantity of gas were magnified to the size of the earth, the football molecules would then appear to be some ten or twelve feet apart from each other. Supposing their kinetic energy were magnified in the same proportion as their mass, then their velocity would remain the same, and they would all be in motion at a speed too great to be perceived by the eye, so that each football would present a mere streak as it travelled on its way, colliding several times a second with other footballs. Moreover, each football would be spinning on its own axis, in addition to its motion of translation from one point to another. If we assume that its kinetic energy due to rotation is increased in proportion to its mass, it follows that its angular velocity would be diminished in inverse proportion to the increase of radius; so that the footballs would be rotating on their axes at anything from once or twice up to several thousand times a second.
However difficult and imperfect such an analogy may be, it serves at least to indicate that matter is very different from what a casual inspection suggests. It is not continuous, as appears, but consists of an infinity of particles of incredible minuteness, revolving on their axes at inconceivable velocity,